Study objective-It is still unclear if men and women are equally susceptible to the hazards of tobacco smoking. The objective of this study was to examine smoking related mortality among men and women. Design-In 1963 a questionnaire concerning tobacco smoking habits was sent out to a random sample from the 1960 Swedish census population. Date and cause of death have been collected for the deceased in the cohort through 1996. Setting-Sweden. Participants-The survey included a total of 27 841 men and 28 089 women, aged 18-69 years. The response rate was 93.1% among the men and 95.4% among the women. Main results-After adjustment for age and place of residence positive associations were found between cigarette smoking and mortality from ischaemic heart disease, aortic aneurysm, bronchitis and emphysema, cancer of the lung, upper aerodigestive sites, bladder, pancreas in both men and women, but not from cerebrovascular disease. When the eVect of amount of the cigarette consumption was considered, female smokers displayed, for example, slightly higher relative death rates from ischaemic heart disease. However, no statistically significant gender diVerential in relative mortality rates was observed for any of the studied diseases. Conclusions-Women and men in this Swedish cohort seem equally susceptible to the hazards of smoking, when the gender diVerential in smoking characteristics is accounted for. Although the cohort under study is large, there were few female smokers in the high consuming categories and the relative risk estimates are therefore accompanied by wide confidence intervals in these categories. (J Epidemiol Community Health 2001;55:825-830) Historically female smokers have been at a lower mortality risk than male smokers.
Historically female smokers have been at a lower mortality risk than male smokers. [1] [2] [3] [4] [5] It has been argued that these results are reflections of the fact that women have been smoking less heavily and for a shorter period of time than men. 5 6 Over the past couple of decades the number of women who smoke have increased dramatically. Accordingly, more recent studies with longer follow up have presented mortality rates of women more similar to those of men and some studies have even suggested that women may be more sensitive to some of the adverse health eVects of smoking. [7] [8] [9] [10] Studies with a representative selection of national populations are scarce. Furthermore, additional studies of the long term eVects of smoking among women have been recommended to further examine possible diVerences in susceptibility and aetiology between men and women. 10 The objective of this study was to contribute to this knowledge by comparing the relations between smoking and selected smoking related diseases among men and women in a large prospective cohort created from a random sample of the 1960 Swedish census population.
Methods
This study is based on the Swedish 1963 smoking habit survey, earlier described in detail. 2 11 Briefly, the smoking habit survey is based on a age stratified sample of 55 930 people (27 841 men and 28 089 women), aged 18-69 years, selected randomly from a register of the 1960 Swedish census population. Through three questionnaires and additional follow up telephone interviews a total response rate of 94.2% (95.4% for women and 93.1% for men) was achieved. The survey consisted of, for example, questions about present and former (previous nine years) consumption of diVerent types of tobacco, duration of smoking, 12 The analysis of the cause specific mortality has been restricted to the underlying cause of death.
Cox proportional hazards regression model 13 was used to calculate cause specific relative mortality rates for diVerent groups defined by smoking habits (that is, amount smoked). 14 The reference group consists of those who reported that they had never smoked any tobacco products regularly. Finally, when noncodable answers were excluded, a total of 16 458 men and 25 086 women were included in the analysis and a total of 877 635 person years were accumulated (547 889 among the women and 329 736 among the men). The women started smoking at a later age than the men in the cohort, with an average age of debut of 22.9 and 18.6 years respectively. Furthermore, 10% of the female and 6% of the male smokers were non-inhalers. A further description of the cohort under study is given in table 1.
As the female smokers have started smoking at an older age than the male smokers have, we divided the cohort according to age at smoking debut. We divided the cohort into those who started smoking before 25 years of age and those who were 25 years or older and analysed the groups separately.
We have chosen to present the relative death rates for selected causes of death considered to be closely related to smoking previously 3-5 15-17 or otherwise viewed as interesting, for example, alcohol related.
Results
Increased relative risks, with 95% confidence intervals (CI) not covering unity, among all current smokers (with never smokers as reference) (table 2) as well as significant dose-response trends with amount smoked (table 3) were seen for ischaemic heart disease, aortic aneurysm, bronchitis and emphysema, peptic ulcer, cancer of the trachea, bronchus and lung, accidents, suicide and violence, and all causes of death for both male and female smokers. In addition both male and female current smokers displayed significantly increased risks of cancer of the pancreas (table 2) , and the male smokers also showed a significant dose-response relation with number of cigarettes smoked per day (table 3) . Furthermore male current smokers displayed significantly increased risks of cancer of the upper aerodigestive sites, liver and biliary passages, and bladder (table 2) . Male smokers also displayed a significantly positive doseresponse relation with number of cigarettes smoked for cancer of the upper aerodigestive sites, cancer of the liver and cirrhosis of the liver (table 3) . Notably no statistically significantly increased relative risk of all cerebrovascular disease or any specific cerebrovascular diagnosis was observed at any level of exposure for either men or women.
No major diVerences were found between male and female smokers in the relative risks of any of the studied diseases other than tumour diseases, where the male current smokers displayed consistently higher relative risk estimates than the female current smokers did (table 2) . There were, however, no significant diVerences in relative death rates between male and female smokers at diVerent levels of exposure (table 3) .
When analysing the follow up period in two parts there was a tendency towards lower relative mortality from ischaemic heart disease and all cause mortality in the later part of the follow up period, 1982-96, than the earlier, 1969-82, for male smokers (table 4) . There were no significant diVerences in relative death rates between male and female smokers, at any level of exposure, in either of the two periods of follow up.
After dividing the cohort according to age at smoking debut it was shown that younger age at debut seems to increase the risks of all cause mortality among both male and female smokers. The relative death rates of ischaemic heart disease and all cause mortality were somewhat higher in female smokers. However, the confidence intervals are wide and the diVerences were not significant (table 5) .
Excluding the non-inhalers did not change the results in any substantial way (table 6) . Though women and men display a diVerent pattern of inhalation, self described degree of inhalation proved to have little impact on the relative risk estimates of the studied diseases and an even smaller eVect on the male/female risk ratios. 
Discussion
Swedish men began smoking to a larger extent around the second world war and women 20 years later. The proportion of daily smokers among men in Sweden peaked in the 1960s, when nearly half of the male population were daily smokers, and the rates then decreased to remain stable for the past 15-20 years. 11 18 At the same time the rates for women have been steadily increasing, particularly in the younger age groups. This has resulted in a larger proportion of daily smokers among women than men in the younger age categories. Today women and men in Sweden, overall, smoke to the same extent and the proportion of daily smokers is between 20 and 25%. 19 It should be noted that smoking is not the sole risk factor of the diseases in this study. Potential confounders apart from those explicitly assessed and accounted for (place of residence and age) are, for example, diet, stress, physical activity, alcohol consumption, socioeconomic status and occupational exposures. The socioeconomic gradient in smoking does not diVer between men and women in this cohort. 11 Alcohol consumption has been associated with increased risks of, for example, cancer of the upper digestive tract, 20 cerebrovascular disease and ischaemic heart disease. 21 DiVerences in alcohol consumption between diVerent groups may, in Sweden, to some extent be indicated by the incidence of the largely alcohol related diseases cancer of the liver 20 and cirrhosis of the liver. 22 The relative risks of accidents, suicide and violence was significantly increased among both men and women and also these causes of death may be associated with certain lifestyles. The relative risks of both cirrhosis and cancer of the liver is clearly higher among the men than the women in this study and this could partly be a result of a higher alcohol consumption than expected among the men in the sample. It is therefore possible that the eVects of smoking are somewhat less pronounced for certain causes than indicated in this study, especially for men.
It should be pointed out that we have not been able to adjust for any changes in smoking habits after 1963. Any gender diVerences in smoking cessation are probably small 23 and have only limited eVects on the results. During the 1960s and 70s the proportion of female smokers increased, especially women in the younger age categories started smoking. It is therefore possible that a higher proportion of the younger women than the younger men took up smoking after the smoking habits were registered. However, in the study only 1.3% of the deaths occurred among women between 18 and 29 years old in 1963 and the potential eVects on results are probably small. It is also rare to take up smoking at an older age and the possible bias is therefore negligible. 24 In 1963 smoking was socially accepted and bias attributable to underreporting is probably small. Notably only few women smoked more than 15 cigarettes per day in 1963. This gives rise to somewhat more unstable relative risk estimates in these categories and the statistical power to detect diVerences in dose-response gradient between men and women is therefore limited.
Consistently with previous studies clear associations between smoking and the risk of ischaemic heart disease, aortic aneurysm, peptic ulcer, bronchitis and emphysema, were observed for both men and women. 3-5 14-17 In this study men and women seem to be at equal risks for most of these smoking related hazards as similar associations were found for both genders at diVerent levels of tobacco exposure from cigarettes. However, the female smokers consistently displayed higher relative death rates from ischaemic heart disease than the male smokers did, though not significantly. This gender diVerence has also previously been reported. 10 In this study no association was found between smoking and cerebrovascular disease at any level of tobacco exposure for either men or women. In some previous research cerebrovascular disease has been considered to be partly caused by smoking. 16 17 21 There are however some other studies that have failed to show any association between smoking and some forms of cerebrovascular diseases 25 26 and the relation is still a matter of debate. 27 It should be noted that cerebrovascular disease is a broad category of diseases with a complex aetiology. 5 Statistically significant relations between cigarette smoking and cancers of the lung, upper aerodigestive sites, bladder and pancreas have consistently been observed among both men and women.
3-6 10 15 17 18 These findings are in line with the results from this study.
When all current smokers were compared with never smokers, not adjusted for amount, the male smokers generally displayed higher relative risks of cancer than the female smokers did. This gender diVerential was reduced when the current smokers were divided into groups by amount smoked. The fact that female current smokers are at a lower relative risk than male current smokers seems to be a result largely of the lack of female smokers in the high consuming categories. It seems as if diVerent levels of exposure largely can explain the diVerence between the genders in mortality rates from tumour diseases. This is not unexpected as men took up smoking earlier than women, and men have also generally been smoking more heavily than women. 21 It should be noted that a similar relative risk in women and men related to smoking does not mean that the habit has the same public health consequences. The baseline mortality rates are lower in women than in men, for, for example, ischaemic heart disease, which leads to lower absolute risk diVerences if the relative risks are equal.
In conclusion, this representative study of Swedish men and women shows that women are generally as susceptible to the negative consequences of smoking as men are. It should be noted that although the cohort is large the number of women smoking more than 16 cigarettes per day is limited. The relative risk estimates for the female smoker in the high consuming categories should therefore be interpreted with caution. As men are smoking less at the same time as there has been an increase in the number of female smokers it can be expected that male smoking related mortality will decrease at the same time as the negative eVects of smoking among women will largely appear in the future. 
KEY POINTS
x Smoking increases the mortality from, for example, ischaemic heart disease, bronchitis, emphysema, and cancer at several sites in both men and women. x There was no increased cerebrovascular mortality among either male or female smokers in this cohort. x Swedish women and men seem equally susceptible to the hazards of smoking. x The negative eVects of smoking among Swedish women will largely appear in the future.
